Isolation of a glucosamine-specific kinase, a unique enzyme of Vibrio cholerae.
We showed previously that chitin catabolism by the marine bacterium Vibrio furnissii involves at least three signal transduction systems and many genes, several of which were molecularly cloned, and the corresponding proteins were characterized. The predicted amino acid sequences of these proteins showed a high degree of identity to the corresponding proteins from Vibrio cholerae, whose complete genomic sequence has recently been determined. We have therefore initiated studies with V. cholerae. We report here a novel ATP-dependent glucosamine kinase of V. cholerae encoded by a gene designated gspK. The protein, GspK (31.6 kDa), was purified to apparent homogeneity from recombinant Escherichia coli. The product of the reaction was shown to be GlcN-6-P by matrix-assisted laser desorption/ionization-time of flight (MALDI mass spectrometry) and NMR. The K(m) values for GlcN, ATP, and MgCl(2) were 0.45, 2.4, and 2.2 mm, respectively, and the V(max) values were in the range 180-200 nmol/microg/min (approximately 6 nmol/pmol/min). Kinase activity was not observed with any other sugar, including: galactosamine, mannosamine, Glc, GlcNAc, GalNAc, mannose, 2-deoxyglucose, and oligosaccharides of chitosan. The enzyme is also ATP-specific. The kinase can be used to specifically determine micro quantities of GlcN in acid hydrolysates of glycoconjugates. The physiological function of this enzyme remains to be determined.